FACE 88-06: Plumber Fallsto His Death Through a Roof opening
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying: the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On October 30, 1987, a 24-year-old plumber died when he fell 22 feet through a skylight opening to a
concretefloor.

CONTACTS/ACTIVITIES

State Occupationa Safety and Health Administration (OSHA) officials notified DSR concerning this
fatality and requested technical assistance. On December 10, 1987, aDSR research team conducted asite
visit, met with employer representatives and co-workers, and photographed theincident site.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

The victim was employed as a plumber by a construction company which employs 50 workers. The
employer has a written safety program and the victim had received both written and verbal safety
instruction. Thevictim hadworkedfor thecompany for approximately 6 monthsat thetimeof theincident.

SYNOPSIS OF EVENTS

On the day of the incident, the victim was working as a member of a crew installing various plumbing
fixtureg/fittings on the 36,000-square-foot roof of a new building. The victim had been working on this
project for severa days. Theincident occurred near the end of thework day, after the victim had been on
thejob for 7 1/2 hours.

Numerous 4-foot-square openings, framed by 2- by 6-inch material, were present in the roof. These
openingswereto beused for installing "fire dome"--type skylights. No guards were present around these
skylight openings, nor was any fall protection provided underneath the openings.

At thetime of the incident, the victim and a co-worker were discussing the relocation of afixture on the
roof. The victim waswalking away from his co-worker while looking back over hisshoulder totalk. He
steppedintooneof theskylight openingsandfell approximately 22 feettotheconcretefloor below, striking
his head, neck, and shoulders.

Emergency medica service (EMS) personnel were called to the scene and arrived approximately 15
minutes after thefall occurred. Medical care was provided both at the scene of the incident and whilethe
victim was being transported to a nearby hospital. The victim was pronounced dead at the hospital
approximately 1 hour and 20 minutes after the incident.
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CAUSE OF DEATH
The medica examiner ruled that death was due to multiple traumatic injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should provide a level of guarding and/or fall protection around all
roof openingsthat is equivalent to requirements specified by OSHA 29 CFR 1926.500 (b)(4).

Discussion: A guardrail, asrequired by OSHA 29 CFR 1926.500(b)(4), could have prevented thefall. In
instanceswherethe use of astandard guardrail isnot practical for thetype of work, an alternativeform of
fall protection, such assafety nets, catch platforms, etc., should beused. Constructionwhich utilizeslarge
numbersof skylight openingsisbecoming morecommonplace. Consequently, numerousopeningscanbe
present on roofsduring construction activities. Asthistype of building designincreases, the potential for
falls continuesto grow. Guarding and/or fall protection must be utilized during the construction process,
otherwise an increase in thistype of incident isto be expected.

Recommendation #2: Employers should periodically monitor worksites to evaluate field compliance
with company safety rules and procedures.

Discussion: Whilethe company had awritten safety program, field compliance wasinadequateto protect
thevictimfromtheworksitehazards. A safety program, no matter how detailed or comprehensive, cannot
be effective unlessit isimplemented at the worksite.

Recommendation #3: Employers should perform job hazard analyses to identify the hazards to be
encountered by their employees and to develop hazard control measuresfor the jobsite.

Discussion: A job hazard analysisis one method of identifying the hazards associated with performing a
job. Failureto adequately identify and control these hazardsresultsin unnecessary employee exposureto
harmful and potentially fatal energy sources.

Recommendation #4: Employersshould utilizethejob hazard analysisasatool for training employees
on thehazardsassociated with specificjobsand on the measurestheemployer intendsto useto control
these hazards.

Discussion: Genera training on company safety procedures should be supplemented by training on
hazards known to exist during aspecific job. Such training can make employees aware of the hazardsto
which they are exposed. At the same time, empl oyees can be shown the measures which are to be taken
for their protection. Thejob hazard analysis, throughitsbreakdown of ajobinto specific steps, thehazards
associated with each step, and themeasures plannedto control thehazards, providesanideal meanstorelay
thisinformation to employees.
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FACE 88-07: Roofer Fallsto His Death from a Roof in Maryland
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying: the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On November 16, 1987, a41-year-old maleroofer died when hefell from roof framingto aconcretefloor
22 feet below.

CONTACTS/ACTIVITIES

Officials of the Occupational Safety and Health Program for the State of Maryland notified DSR of this
fatality and requested technical assistance. On December 11, 1987, a DSR research team met with
employer representativesto review thisincident. Prior to afield investigation, DSR personnel discussed
thisincident with personnel from the Maryland Occupationa Safety and Health Administration.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictim wasemployed by aroofing company which presently employs45 persons and hasbeen under
the same management since it began operation 4 years ago. The victim had worked for the employer for
2 yearsprior to theincident and had approximately 20 years experience as aroofer. The employer hasa
written safety program and empl oyeesreceivebothwrittenand verbal safety instruction. Inaddition, safety
programs on videotape are presented to employees on days when weather or other conditions preclude
exterior work.

SYNOPSIS OF EVENTS

Ontheday of theincident, thevictimwasworking with aco-worker toinstall roof decking panelsonanew
building. Four other workers wereinstalling the overlying roofing material on another area of the roof.

Thedecking panelsbeing installed by thevictimwere composed of wood fiber and portland cement. Each
panel was 32 incheswide by 8 feet long by 2 inchesthick and weighed 80 pounds. A tongue-and-groove
systemonthe 32-inch endspermitted theinterlocking of adjacent panels. Framing material consisted of 4-
inch" 1 " beams on 5-foot centers, with 1 7/8-inch-wide inverted "T"-shaped purlins, 32 inches apart,
forming the support for the decking panels.

Atthetimeof theincident, thevictimwasstanding with onefoot onapanel whichhad already beeninstalled
and hisother foot on one of the 1 7/8-inch purlins. He was pushing on one end of an 8-foot panel to force
thetongueto engagethegrooveontheadjacent panel . Hisco-worker wasat thefar end of the panel guiding
itintothegroove. Accordingtotheco-worker'sstatement toMaryland OSHA, thepanel suddenly dropped
into place, and this action may have caused the victim to lose his balance. The co-worker looked up and
saw thevictim fall through agap intheframing. Thevictimfell approximately 22 feet to aconcrete floor
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and experienced multipleinjuriesto the head and chest. A supervisor standing on the floor below saw the
worker falling. No fall-arresting devices such as safety belts, lanyards, or safety nets were present.

Emergency medica service (EMS) personnel were immediately called and were on the scene in
approximately 2 minutes. Thevictim wastreated at the scene and enroute to the hospital. Thevictimwas
pronounced dead at the hospital 1 hour and 6 minutes after the incident occurred.

CAUSE OF DEATH

The medical examiner'sreport stated that death resulted from multiple traumatic injuries.

RECOMMENDATIONS/DISCUSSION

Recommendation: Whenever anywork isperformedwherethepotential for afall fromelevation exists,
employers should ensure that fall-protection equipment is provided and utilized by their employees.

Discussion: Theuseof asafety belt/lanyard combination, asrequired by 29 CFR 1926.104(d), issometimes
not practical during construction operations. However, alternativeformsof worker protection, such asthe
safety nets specified in 29 CFR 1926.105 should be considered. Safety nets can be equally effectivein
preventing injury or death when a worker falls. The use of safety nets below the workers may have
prevented the fatality described above.
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FACE 88-08: Construction Laborer Fallsto His Death from a Roof in Ohio
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reports an occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying: the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On December 7, 1987, a 26-year-old construction laborer in Ohio died when hefell 27 feet from the roof
of abuilding under construction.

CONTACTS/ACTIVITIES

Officiasof thelndustrial Commission of Ohio (ICO) notified DSR of thisfatality and requested technical
assistance. On January 5, 1988, a DSR research team met with the employer to conduct an evaluation of
thisincident. DSR investigators discussed thisincident with ICO personnel, and then conducted afield
evaluation.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

The victim had been employed for 2 months as a construction laborer by asmall construction company
speciaizingintheerection of prefabricated metal buildings. Thecompany hasbeeninexistencefor 6years
and has been involved in the erection of prefabricated metal buildingsfor the past 2 years. At the time of
the incident, 26 employees worked for the company. Employees receive both classroom and on-the-job
training for tasks which they are assigned. Written safety rules are given to employees who must sign a
recei pt acknowledging that they have received and read a copy of company safety policies. Although the
victim had only beenemployedfor 2months, hehadreceivedtraininginproper work procedures, including
specific instruction on how to avoid falls.

SYNOPSIS OF EVENTS

Onthe day of theincident, the victim wasworking as a member of an eight-man crew assigned to install
roofing on alarge (150 feet by 180 feet) prefabricated building. The pitch of the roof on the building is
1/2 foot per 12 feet. At the peak of theroof, aflat area 1 foot wide provides awakway the length of the
structure. Roofing materials were located in bundles on the roof near the area where they were to be
installed. Normally this material is packaged in the order in which it isto beinstalled.

Thecrew began stretching aroll of heavy, reinforced insulation over the"Z" purlinswhichformthemain
supportsfor theroof. Next, 24-inch-wide, tongue-and-groove metal roofing panel swere placed abovethe
insulation and secured with a specia crimping machine to form a solid one-piece surface for the roof.
Workmen standing on the walkway at the peak of the roof, and on existing secured panels, installed the
next roll of insulation and secured the metal roofing abovethisinsulation prior to proceeding further out
ontotheroof. Nofall protection equipment of any typewaspresent, nor wasany required by thecompany's
standard operating procedures for thistype of job.
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At thetimeof theincident, thevictim was standing onthewalkway at the peak of theroof beyondthearea
whereroofing taskswere being performed. A single panel of metal roofing 24 incheswideby 25feetlong
had beenlaid acrossthe"Z" purlinsinthisarea. Thispanel wasnot secured and would not ordinarily have
been placed in this area. For some unknown reason, the victim stepped from the walkway onto this
unsecured panel. The panel twisted and gave way, and the victim fell 27 feet through agap in the meta
bracing to the concrete floor.

Emergency medica service (EMS) personnel were called to the scene and arrived approximately 10
minutesafter theincident occurred. Casualty carewasprovided at thesceneand whilethevictimwasbeing
transported to anearby hospital. The victim was pronounced dead at the hospital approximately 26 hours
after theincident occurred.

CAUSE OF DEATH
The cause of death was listed by the medical examiner as multiple traumatic injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Whenever any work is performed from an elevation where the potential for a
serious or fatal fall exists, employers should ensure that fall-protection equipment is provided and
utilized by their employees.

Discussion: Theuseof a"traditiona” safety belt/lanyard combination, asrequired by 29 CFR 1926.104(d),
issometimesnot practical during constructionoperations. However, alternativeformsof worker protection,
such as the safety nets specified in 29 CFR 1926.105, should be considered. Safety nets can be equally
effectivein preventing injury or death when aworker falls. The use of safety netsbelow theworkers may
have prevented the fatality described above.

Recommendation #2: Unused or unsecured construction materialsshould be stored onlyin designated
areas.

Discussion: For some reason, possibly because of itslength, aroofing panel had been laid acrossthe"Z"
purlins at alocation away from the work area. The victim may have thought that the panel was secured,
and therefore safe to walk upon. If the unsecured panel had been placed in adesignated storage area, this
fall may not have occurred.
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FACE 88-09: Ironworker Fallsto His Death from a Steel Trussin Ohio
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reports an occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying: the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On December 16, 1987, a56-year-old maleironworker died and amale co-worker was seriously injured
when they fell 47 feet from asteel trussto a concrete floor below.

CONTACTS/ACTIVITIES

Officiasof thelndustrial Commission of Ohio (ICO) notified DSR of thisfatality and requested technical
assistance. On January 5, 1988, a DSR research team met with the employer to conduct an evaluation of
thisincident. Prior to conducting afield evaluation, DSR investigators discussed thisincident with ICO
personnel, and then conducted afield evaluation.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

The victim and a co-worker were employed asironworkers by asmall industrial contracting firm which
currently has 70 employees. The company has been in business for 41 years and has a formal safety
program. Workers complete an apprenticeship program with the union aswell as classroom and on-the-
job training with the employer. Reviews of jobsite conditions and hazards are performed prior to the
commencement of each day'swork. Inaddition, any employeefoundto beinviolation of company safety
policiesissubject to disciplinary action, including dismissal .

SYNOPSIS OF EVENTS

Ontheday of theincident, thevictim, anironworker with 38 yearsof experience, andtwo co-workerswere
replacing steel roof support material in abuilding that was 59 years old.

Themenwereworking from al1-foot-widesteel trussasthey burned out smaller crossbracesand replaced
thesewith new "wind trusses" measuring 19 feet by 11 inches. Thetrussthey were standing on was steel,
andtheroofing material abovethem had beenremoved prior tothestart of thiswork. Company policy calls
for the use of safety belts, lanyards, and lifelines during all such work operations.

Prior to the start of the job, horizontal guy lineswereinstalled for tying off lanyards. The workers were
wearing safety belts and lanyards which were not secured to the guy lines at the time of the incident. At
apause in the work, one co-worker turned away momentarily. When he looked back around both of his
co-workers were gone, having fallen 47 feet from the truss to adirt-covered concrete floor.
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Emergency medical service (EMS) personnel were summoned to the scene by the plant nurseand arrived
approximately 7 minutes after theincident. The victim was dead at the scene. The co-worker wastreated
at the scene and transported to anearby hospital where he was admitted with multiple traumatic injuries.

CAUSE OF DEATH
The cause of death was given by the coroner as multiple traumatic injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #: Employeesshould be constantly reminded of theimportance of usingtheir safety
equipment.

Discussion: The company was aware of the need for fall protection systems since they had experienced
asimilar incident 4 yearsearlier. That incident led to the devel opment of acompany policy requiring the
use of fall protection systems at elevated work areas. The company attempted to follow the policy at this
worksite by installing alifeline and providing employees with safety belts and lanyards. Thevictim, an
ironworker of 38 years experience, was wearing a safety belt, yet he failed to secure his lanyard. It is
recognized that the nature of thework being performed by ironworkersoften requiresthemto detach their
lanyardsfromalifelineinorder torepositionthemsel ves. For thisreason, thefeasibility of using safety nets
or catch platforms as additiona fall protection should be considered. Additionally, efforts to keep
employeesaware of the dangersposed by failureto use personal protective equipment must be continual.
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FACE 88-12: Company President Fallsto His Death from Roof
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying: the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On February 23, 1988, the 29-year-old male president of aroofing company exited a manlift, and fell
approximately 52 feet from the edge of aroof to a concrete entryway at ground level.

CONTACTS/ACTIVITIES

State Occupationa Safety and Health Administration (OSHA) officials notified DSR concerning this
fatality and requested technical assistance. OnMarch 29, 1988, aD SR researchteam conducted asitevisit,
met with an employer representative, discussed the incident with the OSHA Compliance Officer, and
photographed the incident site.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictimwasthe president of aroofing company that employed four workers. The company, which had
been in existence since August 1987, had no written safety policy or program.

SYNOPSIS OF EVENTS

A renovation project was underway at a local high school when the sub-contractor responsible for the
roofing operations went out of business. The general contractor then arranged for a new sub-contractor,
the victim's company, to complete the remaining roofing operations.

To provide access to the roof (which was 51 feet, 10 inches above ground level), the general contractor
mounted aplatformona60-foot, articulating hydrauliclift. Guardrail saround the perimeter of theplatform
provided fall protection while workers were being lifted and lowered. When the platform was raised in
place, accessto the roof was provided by a gate on the side of the platform. Hydraulic lift controls were
onthe platform side oppositethe gate. Thelift boom was sufficiently long to extend the platform over the
edgeof theroof, sothat workerscould easily step down ontotheroof (or up ontotheplatformfromtheroof).
Workersfor both sub-contractorscomplainedto thegeneral contractor about thejerking motion of thelift.

At thetime of the incident, the new sub-contractor had finished installing the roofing materials and was
ready toinstall theridge cap at thetop of theroof. Thevictim and two co-workersrodethelift to the edge
of theroof. One co-worker opened the gate and stepped onto the roof. As he began to follow, the victim
instructed the remaining co-worker, who was operating thelift, to lower the platform. Asthe co-worker
activated thelift controls, the platformjerked and thevictimfell fromtheroof. Itisnot known whether the
platformstruck thevictimor if thevictimwasstill grasping the gatewhen the platform jerked. Emergency
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medical service (EMS) personnel were summoned by school officials. The victim was transported to a
nearby hospital where he was pronounced dead.

CAUSE OF DEATH
The Medical Examiner listed multiple traumatic injuries asthe cause of death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: The employer should not use equipment if mechanical problems are reported.
The equipment should be removed from service, thoroughly inspected, and repaired if necessary.

Discussion: Thevictim'semployeesaswell asthe employees of other sub-contractors had complained to
the general contractor about thejerking motion of thelift. Although the equipment had not been repaired,
thevictimchosetouseitinorder tocompletethejob. If the equipment had been repaired, thisincident may
not have occurred.

Recommendation #2: The employer should prepare a hazard analysis of each activity making up a
roofing job.

Discussion: A proper hazard analysis involves three distinct steps: (1) outlining each step of atask or
activity, (2) identifying all potential hazards associated with each step, and (3) developing measures for
controlling each hazard. If ahazard analysis had been performed, the employer may have identified the
dangersassociated with personnel not being clear of moving machinery and subsequently taken measures
toprevent thisincident. Inthiscase, however, thevictimreportedly had ahabit of pushingtheplatformfrom
theroof asit began movingaway. Hemay havebeen doing thiswhentheplatform suddenly jerked, causing
himtolosehisbalanceandfall. Individual behaviorsareoftendifficult toanticipateand, therefore, difficult
to control.

Recommendation #3: The general contractor should designate only qualified personnel to operate
mechanical materials handling equipment.

Discussion: Thegeneral contractor allowed several sub-contractor empl oyeesto operatethe equipment as
needed. Itisnot clear if thegeneral contractor assessed thequalificationsof theseindividua sasoperators.
However, the general contractor may have been more responsive about repairing the equipment had a
qualified operator complained of the problems.
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FACE 88-15: Ironworker Fallsto His Death from a Sted Column
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On March 28, 1988, a 35-year-old male ironworker died when he fell 60 feet from a steel columnto a
concrete pad.

CONTACTS/ACTIVITIES

State Occupational Safety and Health Administration officials notified DSR concerning thisfatality and
regquested technical assistance. OnApril 6, 1988, NIOSH met with company representativesand witnesses,
photographed theincident site, and contacted emergency services personnel inthe city wherethefatality
occurred.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployer inthisincident, amulti-state construction company invol vedin steel erectionwork, had been
in business since 1968. An earlier employee of this company waskilled in afall in 1980. The company
currently employs 160 personsin variousconstruction operations. Approximately 16 menwereemployed
by thecompany at the sitewherethisfatality occurred. Company policy requiresthat workersuse asafety
belt and lanyard at all timeswhen working off the ground or when not on aproperly protected floor. The
victim in thisincident was a professional ironworker with more than 10 years experience. Although the
victimhad beenworkingfor only 2 monthsat thisconstruction site, he had previously worked for thesame
employer on numerous other construction jobs.

SYNOPSIS OF EVENTS

Thevictim wasa35-year-old ironworker who worked asa " connector.” A connector performstheinitial
bolt-up of structural steel to hold the various beams and columnsin place until they can be plumbed and
permanently bolted. On the day of theincident, the victim wasamember of aconstruction crew setting a
tier of exterior steel columnsfor alarge multi-story building. Thecrew wasinthe processof setting alarge
30-inch by 24-inch by 30-foot steel column. The column was 30 inches wide on the flange side, and the
flangeswere6inchesthick. Thiscolumnwasto extend between thefifthand seventh floorsof thebuilding.
Becauseof itssize, two tower craneswereused to position the column. Oncethe column had been secured
in position, it was necessary to disconnect the cables which were used to hoist and position the column.
One cable was secured to the column at the lower end, while the other was attached to the upper end of
the column approximately 90 feet above the ground.

In order to disconnect the upper cable assembly, the victim climbed the 30-inch-wide face of the column,
holding on to theflanges. Sincetheflangeswere 6 inchesthick, the victim could not grip theflange ashe
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could on asmaller column; rather, he had to pull himself against the column using body compression for
his support. Witnesses state that asthe victim neared the top of the column hereached above himself with
hisright handtograbaluglocated at thetop of thecolumn. Heneeded to hol d thislug whilehedisconnected
the hoist cable assembly from the column. Thevictimwas unableto reach thislug, and ashereached back
tograsptheflange, hebegan diding downthecolumn. Asheapproached thebottom of thecolumnhisright
hand was observed to be out of contact with the flange. The victim'sright leg struck the bottom collar of
the column and the victim fell sixty feet from the column to a concrete pad below.

Firedepartment paramedicswerecalledtothesceneand arrived approximately 5minutesafter thefall. The
victim was reported to be unconscious and in shock, with multiple internal injuries. The victim was
transported to alocal medical center where he died approximately 2 hours after the fall.

No fall prevention or fall arresting equipment was used by the victim at the time of theincident.
CAUSE OF DEATH

The medical examiner'sreport liststhe cause of death as multiple blunt forceinjuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Fall protection shouldalwaysbeprovidedwhen thepotential for aseriousor fatal
fall from elevation exists.

Discussion: Whiletraditional formsof fall protection, such asthesafety belt/lanyard combination, may not
bepractical or applicabletoall situations, anequally effectivealternativeshould beutilizedtoeliminatethe
possibility of afatal or seriousfall. Somealternative methodswhich could have been usedin thissituation
to protect theworker include: (1) safety netsrigged below thework area, or (2) acontrolled descent device
(retractor redl) securedtothecranerigging abovethecolumn. A cablefrom suchadevicerunningtoasafety
belt on the employee could have prevented thisfall.

Recommendation #2: Safety considerations should be addressed during the planning phases of all
construction projects. Potential safety problems, such ashandling theoversize steel column, should be
addressed in a pre-construction meeting between the contractor, architectural engineer, and the
property owner.

Discussion: Often construction contractscontai ngenericrequirementsfor theimpl ementation of safety and
health standardsby referencing " compliancewithall applicablelocal, state, andfederal laws.” Such broad-
based requirementsfail to addressspecific saf ety concernswhichmay beinherenttoaproject. If discussion
of specific safety problemshad been addressed prior to the start of the construction, provisionscould have
been madefor the use of alternative safety measureswhile handling the oversize column, and thefatal fall
could have been prevented.

Recommendation #3. Management should ensurethat written safety policiesand proceduresexist and
that they are enforced at the worksite.

Discussion: While company policy in this case required the use of asafety belt and lanyard at "all times
when off theground or off aproperly protected floor," thispolicy wasnot enforced at theworksite. Inthis
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casethe employee had asafety belt and lanyard at the worksite; however, when the use of this equipment
was impractical, the employee was permitted to work without fall protection of any type. A fatal fall was
theresult. When existing procedures or equipment are not sufficient for thejob at hand, supervisorsmust
takeresponsibility for implementing an alternative which providesat |east the samelevel of protectionas
required by normal procedures. If some alternative form of fall protection had been utilized, thisfatality
would not have occurred.
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FACE 88-18: Sheetmetal Helper FallstoHisDeath Through a Skylight Openingin South Carolina
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying: the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On January 6, 1988, an 18-year-old male sheetmetal helper in South Carolina died when he fell 33 feet
through a skylight opening to a concrete floor.

CONTACTS/ACTIVITIES

Officialsof the Occupational Safety and Health Program for the State of South Carolinanotified DSR of
thisfatality and requested technical assistance. On April 19, 1988, aD SR research team collected incident
data, photographedthesite, and di scussed theincident withthe OSHA complianceofficer and anemployer
representative.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictimhad beenemployedfor 3monthsasasheetmetal hel per by asmall roofing/sheetmetal company.
The company has been in existencefor 14 years and employs 14 workers. Employeesreceive on-the-job
training for assigned tasks and the supervisor reviews safety proceduresto befollowed before the start of
each day's work. However, the employer does not have awritten safety program.

SYNOPSIS OF EVENTS

OnJanuary 6, 1988, thevictimwasworking asamember of afive-man crew assignedtoreplacecorrugated
metal roof sheeting (3 feet by 25 feet) and to install sections of chain-link fence material on top of
approximately 24 white fiberglass panels (3 feet by 8 feet) used as skylights.

The fencing material was being installed to guard against the fall hazard presented by the fiberglass
skylights. InOctober 1987, acompany employeehad fallento hisdeath through askylight inthisbuilding.
In the same month, another company employee fractured hiship and legswhen hefell through askylight
of another building.

The pitch of theroof of the building is 1/2 foot per 12 feet. There were numerous vent stacks protruding
throughtheroof. Thevictimwasass gned thetask of replacing sheet metal aroundthevent stacksto prevent
water |eakage. Theother crew memberswerereplacingthemetal roof sheetingandinstallingthechainlink
fencing over the existing fiberglass panels (skylights). Nofall protection guards of any type were present
around these skylights at the time of the incident.

At 9:30 am. the supervisor ordered the crew to stop working until he called the office for further
instructions. While awaiting further instructions, the crew left the work area and to warm themselves
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walkedtoward avent stack whichwasemitting heat. Thevictim stepped ontheunguarded fiberglasspanel
and fell 33 feet through the opening to a concrete floor, landing on the back of his head and neck.
Emergency first aid was provided by the contractor's dispensary personnel until an ambulance arrived
approximately 15 minuteslater. Thevictimwastransportedtoanearby hospital wherehedied 2 hourslater.

CAUSE OF DEATH
The cause of death waslisted by the coroner as multiple traumatic injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Guarding and/or fall protection such as that required by OSHA 29 CFR
1926.500(b)(4) or an equivalent form of fall protection should be provided in the area of all roof
openings.

Discussion: A guardrail or adequate cover as required by OSHA 29 CFR 1926.500(b)(4) could have
prevented thisfall. Also, ininstanceswherethe use of astandard type of guardrail or cover isnot practical
for thework being done (such asthetask of installing permanent protective covers), alternative forms of
fall protection which provide an equivalent level of protection, such as safety nets, catch platforms, etc.,
shouldbeused. Constructionand/or mai ntenancework whichinvol vesskylightsisbecoming commonplace
throughout the nation. Asthe need for thistype of construction/maintenancework increases, the potential
for falsasoincreases. Unlessfall protection methodsand equipment are used, increased exposure might
well lead to an increase in the number of injurious and fatal fallsthrough skylights.

Recommendation #2: Worker safety should be considered and addressed in the planning phase of
construction projects.

Discussion: Safety concerns should be discussed and incorporated into all construction projects during
planning. These safety concerns should ensure worker safety throughout the entire life of the project. In
thisinstance, poor planning and lack of concern for safety was demonstrated by allowing employeesto
work on the roof of abuilding without providing adequate guarding and/or fall protection.
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FACE 88-38: Construction Foreman Fallsto his Death from a Roof
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevaluationsisto
prevent fatal work injuriesin the future by studying: the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

OnAugust 11, 1988, a53-year-old maleconstructionforeman died when hefell fromtheroof of abuilding
under construction to adirt floor 30 feet below.

CONTACTS/ACTIVITIES

State officials notified DSR of thisfatality and requested technical assistance. On September 7, 1988, a
research safety specialist met with acompany representative, and photographed the incident site.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployer isageneral constructioncompany specializinginroofing/sheetmetal erection. Thecompany
has been in operation for 13 years and employs 15 workers, including 4 job foremen. The company uses
written general safety rulesand procedures, but no written task-specific safety rulesor procedures exist.
The victim had been employed by the company for 8 years.

SYNOPSIS OF EVENTS

Theconstruction company was sub-contracted to compl etetheroofing/sheetmetal work onabuilding 850
feet long by 180 feet wide by 30 feet high. At the time of the incident the walls of the building had been
completed and approximately one-fourth of the roofing panels had been installed.

Theroofing panel supportsconsist of 5-inch-widebar joists(i.e., light steel joistsof openweb construction
withasinglezigzagged bar wel ded to upper andlower chordsat the pointsof contact). Thesearepositioned
on5-foot centersrunning thewidth of thebuilding. Fiberglassinsul ationisplaced onthebar joi stsand metal
roofing panels cover thisinsulation.

The crew, consisting of 5 workers and the victim, had all been working on separate tasks prior to the
incident. At approximately 11:30 am. the victim and a co-worker went to the roof to begin applying
fiberglassinsulation over the bar joists. The co-worker obtained aroll of fiberglassinsulation 5 feet wide
by 77 feet long. The co-worker rolled the insulation toward the victim, who was standing on the edge of
therecently installed roofing panel s. Astheco-worker camewithin 10feet of thevictim, thevictim stepped
from the edge of the roofing panels out onto the 5-inch bar joist, lost his balance and fell to the ground.

The co-worker ran to the contractor's office (approximately 900 feet away) and summoned help. The
emergency medical service arrived in 12 minutes and provided basic life support. The victim was
transported to the hospital where he was later pronounced dead in the emergency room.
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CAUSE OF DEATH
The cause of death waslisted by the coroner as multiple traumatic injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Whenever work isperformed at an elevation wherethe potential for aseriousor
fatal fall exists, employers should ensure that fall-protection equipment is provided and used by
employees.

Discussion: Theuseof atraditional safety belt/lanyard combination, asrequired by 29 CFR 1926.104(d),
issometimes not practical during construction operations. However, alternative forms of fall protection,
such as safety nets as specified in 29 CFR 1926.105, should be used. The use of safety nets may have
prevented this death.

Recommendation #2: Worker safety should be considered and addressed in the planning phase of
construction projects.

Discussion: Safety concerns should be discussed and incorporated into all construction projects during
planning and throughout the entire project. In this instance, poor planning of safety procedures was
demonstrated by allowing employees to work on the roof of a building without providing adequate fall
protection.

Recommendation #3: Theemployer shouldreview the current safety program and incor poratewritten
safety rulesand proceduresfor specific tasks.

Discussion: A comprehensive safety program should addressall aspectsof safety, especially thoserel ated

to specific tasks. These rules and procedures should include, but not be limited to, the recognition and
elimination of fall hazards.
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FACE 88-39: Lineman Diesfrom Fall from Utility Pole
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reports an occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying: the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On July 26, 1988, a 33-year-old male lineman died after falling 23 feet from a utility pole.
CONTACTS/ACTIVITIES

State officials notified DSR of thisfatality and requested technical assistance. On September 6, 1988, a
research safety specialist met with company officials and photographed the incident site.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployer inthiscasewasalargemunicipa power company with 2500 employees. The company has
written safety policiesand proceduresbut thereisno designated safety officer. Theresponsibility for safety
compliancerestswithareamanagers. Thevictim had been empl oyed by thecompany for 9years,; however,
he had only 1 year's experience performing the work task during which hewaskilled. Hewas considered
a"trainee" and was only alowed to perform his job when accompanied by a supervisor.

SYNOPSIS OF EVENTS

The victim was an automatic switchman involved in maintenance and troubl eshooting work. On the day
of the incident the victim and his supervisor were engaged in routine maintenance on an electrical
distribution system. This work involved performing "load tests' on transformers to determine if the
overload conditions had damaged the transformers. A period of extended high temperaturesin the weeks
preceding thisincident had resulted in high demandsfor electrical power for residential air conditioning
units. Theseperiodsof high demand had caused numerous"surges' resultinginthetemporary overloading
of pole-mounted transformers. Company policy callsfor inspection of al unitswhich show a"red light"
indicatingthat they haveexperiencedanoverload. Thevictimhad checkedthreesimilar unitsfromabucket
truck the week prior to theincident.

Atthetimeof theincident thetransformer onthepolewherethefall occurredwasina"redlight” condition.
Because of thelocation of thispoleit wasimpossibleto gain accessto the transformer by abucket truck.
Thevictim, wearing leather gloves, astandard lineman'stool belt and safety strap, ascended thepole. The
transformer was|ocated 26 feet above the ground, 3 feet above a cable television line. The victim could
not climb to the transformer with the safety strap around the pole because of this television line.
Accordingly, heclimbed upthepolewithhissafety strap over hisleft shoulder (astandard practicefor him)
with the intention of securing the strap around the pole after he was above the cable.
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When the victim's feet were just below the cable, he grasped a neutral guy wire with hisleft hand while
reaching around the pole with hisright hand to remove his safety strap from hisleft shoulder and secure
itaroundthepole. Intheprocessof reaching around the pol ethevictim'sright hand contacted an energized
120-volt secondary line on the transformer. The supervisor, standing on the ground below, observed the
victim in contact with the energized line. As the victim struggled to pull away from this line he fell
backwards, strikingtheground headfirst. Thesupervisor, whowastrainedincardiopul monary resuscitation
(CPR), immediately summoned help on his two-way radio and began CPR on the victim. Emergency
medical personnel responded in approximately 5 minutes. Neither the supervisor nor the responding
emergency medical personnel were able to detect any vital signsfollowing the incident. The victim was
transferred to alocal medical center where he was pronounced dead on arrival.

CAUSE OF DEATH
The coroner's office listed the cause of death as a broken neck.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Personal protective equipment must be utilized whenever the potential for a
seriousor fatal fall exists.

Discussion: Thebelt and safety strapworn by thevictimwould have been adequateto prevent afall if used,
but these were not utilized dueto the difficulty in passing thetelevision cable. A second strap, to provide
protection until theclimber had the primary strapin placeabovethelower cable, could havepreventedthis
fal.

Recommendation #2: I nsulated personal protective equipment should be utilized whenever work is
performed near energized power lines.

Discussion: Inthisincident thevictim wasonly wearing leather (noninsul ated) gloveswhen he contacted
the energized line. If insulated gloves and sleeves had been worn, the victim would not have received the
electrical shock which contributed to the fatal fall.

Recommendation #3: Employers should establish and enforce safe work practices for all employees.

Discussion: The procedure of not using the safety strap during the climb, asin thisincident, exposesthe
employeeto the potential for aseriousor fatal fall. Since thisisacommon type of situation encountered
by linemen, theempl oyer should devel op and implement amodified work practicewhichwould abatethis
hazard.

Recommendation #4: The work environment should be modified to prevent hazards.
Discussion: Inthisincident, thecabletelevisionlinesintroduced ahazard to thelineman. Had thelinesnot
been on the same pol e, the lineman would not have been exposed to thishazard. Alternatively, the power

pole should have been placed so that it could have been accessed by a bucket truck--this would have
decreased the probability of afall.
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FACE 88-42: Female Cement Finisher Diesin 165-Foot Fall at Construction Site
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevaluationsisto
prevent fatal work injuriesin the future by studying: the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On August 25, 1988, a 29-year-old female cement finisher died when she fell 165 feet from ahigh-rise
office complex under construction.

CONTACTS/ACTIVITIES

State officials notified DSR of thisfatality and requested technical assistance. On September 7, 1988, a
research safety specialist met with company officials and photographed the incident site.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployerisamulti-state, multi-divisional corporationthat employs14,000workersinitsconstruction
division. The employer has a written safety policy and a comprehensive written safety program that
providesnew employeeorientationand periodictrainingfor all employees. Daily tailgatemeetingsareheld
by crews at the worksite. The victim had been employed for only 4 days; however, she had previous
experiencein high-rise construction.

SYNOPSIS OF EVENTS

Construction work on the office complex, begun in December 1987, had progressed to the | 7th level by
August 1988. Anelectric hoist wasused toreach every floor of thecomplex. A 6-foot-high by 6-foot-wide
chainlink gatewas present acrossthe entrance of the hoist at every floor. The U-shaped latch on each gate
was padlocked to prevent unintentional opening and the hoist operator had the only key. The 6-foot-high
chain link fence extended 10 feet from the gate in both directions on each floor. Two lengths of 1/2-inch
wirerope, a heightsof 24 inchesand 42 inchesfromfloor level, providedfall protectionfor theremaining
perimeter of each floor.

Ontheday of theincident the victim and aco-worker were taken by hoist to the 12th floor with ordersto
patch any holes or rub out any rough spots on the 12th and 13th floors. By lunch timethe victim and her
co-worker had started work on the 13th floor. The victim and co-worker decided to return to the ground
floor to eat lunch and pushed the call button for the hoist. The hoist operator stated during interviewsthat
he had not previously stopped the hoist on floor 13 that day.

Thevictim then placed her handsin her pants pockets and |eaned back against the gate. The gate opened
andthevictimfell backward 165 feet to theground. What caused the gate to open could not bedetermined.
Itispossiblethat the clamp attaching the U-shaped | atch to the body of the gate may havebeenloose. This
wouldhavealowedthelatchtoturnandthegateto open. Thiscould not bedetermined duetotheextensive
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damagedonetothegate. (Thehoist, whichwasabovethe 13th floor whenthevictim pushedthecall button,
had severely damaged thegate asit descended.) However, all witnesses stated that the padl ock waslocked
in place on the U-shaped latch.

The emergency medical service was summoned and arrived within 10 minutes. The paramedics
determined that the victim was dead and summoned the county coroner, who pronounced the victim dead
at the scene.

CAUSE OF DEATH

The coroner ruled multiple trauma as the cause of death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should stressthe necessity of safe work habitsto all employees.

Discussion: During new employee orientation, tailgate safety meetings, and periodic safety training,
employers should stress the need to follow safe working habits. Although the victim had been employed
for only 4 days, she did have prior high-rise construction experience. To lean against an outer perimeter
barrier isapoor safety practice and, in thisinstance, resulted in her death.

Recommendation#2: Theemployer shouldroutinelyinspectall protectivedevicestoensuretheyoperate
properly. Although the gatewaspadl ocked, it wasa mechanical deviceand amalfunction waspossible.

Discussion: Since the incident, the employer has performed random stress tests on the padlocked gates.
None of the tested gates opened when pulled to the outside with 250 pounds of pressure. The employer
has al so welded the latch clampsto the body of all the gates and the gate hingesto their vertical polesto
prevent any movement.

Periodically, thehoist operator could stop at each floor toinspect thegates, clamps, and padl ocksto ensure
that every component of thiscritical fall protection systemremainsintact. Just prior to theend of each shift
might be an advantageoustimeto conduct such afloor-by-floor inspection. Had the hoi st stopped at floor
13 priortothefatal incident, thediscrepancy which causedthegatelatchtofail might havebeendiscovered.

Since the incident, the employer has installed safety bars on all gates that will prevent the doors from

opening to the outside. One additional measure the employer might takewould betoinstall signsinclear
view on each gate warning workers to stand back until the gate is opened by the hoist operator.
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FACE 88-43. Carpenter Diesin 14-Foot Fall from Roof
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying: the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

OnAugust 17, 1988, a38-year-old male carpenter died astheresult of head injuriessustainedinal14-foot
fall from agarage roof.

CONTACTS/ACTIVITIES

State officials notified DSR of the fatality and requested technical assistance. On September 8, 1988, a
research safety specialist met with the company owner, photographed the incident site and discussed the
incident with the Occupational Safety and Health Administration (OSHA) compliance officer and county
coroner.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictimwas one of five carpenters employed by ageneral contractor who had beeninoperationfor 11
months. The employer had no written safety policy or safety program and did not provide safety training
to employees.

SYNOPSIS OF EVENTS

Thecompany had been sub-contractedtoframeandfinishtheexterior of singledwellingsinanew housing
development. Thevictim, four co-workers and the owner had been working for 2 weeks on the dwelling
involved intheincident. Onthe day of theincident, the victim and aco-worker were applying the 4-foot-
wideby 8-foot-long piecesof sheetingtotheroof of thegarageportionof thedwelling. Theroof hada10:12
dope(i.e., it rose 10 inchesfor each foot in length). Short pieces of 2-inch-thick boards (i.e., toe boards)
werenailedtothetop surfaceof thesheetingto providefoothol dsfor theworkers. Thefront of thestructure
was open with no exterior siding in place. The cement floor of the garage had been finished.

When the victim and his co-worker finished applying the sheeting, the victim prepared to cut a 6-inch
overhang off the front of the garage roof. The victim lowered a rope to the ground where a second co-
worker attached a7 1/4-inchcircular saw. Thevictim pulled thesaw uptotheroof, then called tothesecond
co-worker tothrow him anextension cord. Thevictim caught theextens on cord, but ashebegantounwind
and lower it back to the ground to be plugged in, he lost his balance. Thevictim fell off the roof but was
ableto grasp thetoeboard at the edge of theroof. Thefirst co-worker tried to pull thevictim back onto the
roof but was unable to do so (because their hands and arms were slippery from perspiration).

Thevictimfell feet first through the open front of the dwelling, but ashefell, hisfeet struck arafter. This
caused hisbody to turn 180 degrees and he hit the concrete garage floor head first.
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Theemergency medical service, summoned by co-workers, arrived within 10 minutesand transported the
victim to the local hospital. The victim was later transferred to a second hospital where surgery was
performed. At 11: 30 am., August 18, 1988, the victim was pronounced brain dead by the attending
physician. He died 4 hours later.

CAUSE OF DEATH
The medica examiner listed multiple cerebral contusions asthe cause of death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Employers should strive to provide their workerswith the safest possible work
environment.

Discussion: Employers involved in roofing operations should provide employees with fall protection
devicesand ensurethe use of these devices. Thiswould provide the safest possiblework environment for
employees. The use of fall protection devicesin thisincident would have greatly reduced the possibility
of afatal fall.

Current OSHA regul ations pertaining to fall protection during roofing operations do not addressfalls of
under 16 feet. However, the United States Department of the Interior, Bureau of Reclamation's
Construction Safety Standards contain Articlesthat do addressthesefalls. These standards are devel oped
with the cooperation of The Associated General Contractors of America, Inc. , and others. Although not
usually required, these should be followed to ensure employee safety.

Article 13.221.1 of these standards requires that employees engaged in roofing activities where the roof
edgeto ground distance isgreater than 6 feet shall be protected by one or acombination of thefollowing
typesof fall protection:

a. Lifelines, safety belts, and landyards
b. Standard guardrails

c. Safety nets

d. Catch platform.

Thisrequirement appliesto all employeesworking within 10 feet of the roof perimeter or on aroof with
adopeof 1:3 (ariseof 1inchfor every 3inchesinlength). Although theroof involved in theincident had
aslopethat wasmorethantwicethes opelimitintheabove-mentioned regul ation, notypeof fall protection
was utilized.
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FACE 89-02: Ironworker Dies Following a 35-Foot Fall at Construction Site
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying: the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

OnOctober 8, 1988, a29-year-old maleironworker (asteel beam connector) died asaresult of injuriesthat
occurred when he fell 35 feet at a construction site on September 29, 1988.

CONTACTS/ACTIVITIES

State officials notified DSR of thisfatality and requested technical assistance. On November 4, 1988, a
DSR field team met with the Occupational Safety and Health Administration compliance officer, acity
building inspector, and company officials. The incident site was visited and photographed.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Theemployer isasteel construction firm employing 40 individualsin steel erection operations. Of these,
14 are steel beam connectors. The company has been in businessfor the past 50 years. The company has
written safety policiesand procedures; however, it reliesupontheempl oyees |abor unionto providesafety
training for the employees.

SYNOPSIS OF EVENTS

Thevictim wasamember of asix-man crew erecting the structural steel framework for an additionto an
existing building. Thevictim, aconnector, performedtheinitial "bolt-up" of thestructural steel members.
After the connector completeswork on acomponent, other membersof the crew perform thefinal bolting
operation, "trueing" the involved steel components, inserting all remaining bolts in the column, and
tightening these boltsto the required torque.

Atthetimeof theincident avertical steel column had beeninstalled and the crew wasplacing ahorizontal
beam to connect this column to an adjacent one. The adjacent column had already been "trued" and findl
bolt-up of thiscolumncompl eted. Asthecrew attempted to placethehorizontal beamin positionthey found
that the former vertical column was out of alignment. In order to proceed, the bolts securing this vertical
column had to beloosened and the column moved slightly so therewas clearancefor the horizontal beam.

To do thisthe victim sealed the column and, while holding onto the column with one hand, attempted to
loosen the connecting boltswith the other. Ashe applied pressureto thewrenchit lipped, causing himto
lose his balance and fall from the column. The victim fell 34 feet 6 inches to the concrete floor below,
striking hishead. Personnel onthesceneimmediately after theincident reported seeingasmall pool of blood
onthefloor around thevictim'shead. Emergency medical service paramedicswereimmediately called to
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the sceneand arrived approximately 5 minutesafter thefall. Thevictimwastransported toalocal medical
center where he died 10 days later.

Thevictimwasnot using any fall protection equipment at thetime of theincident. According to company
officials at the scene, thiswas "standard procedure” for connectors.

CAUSE OF DEATH
The medical examiner'sruling asto cause of death was pending at the time of this report.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Fall protection shouldalwaysbeprovidedwhen thepotential for aseriousor fatal
fall from elevation exists.

Discussion: The standard procedure which permitted the victim to work without fall protection failed to
provide safety for the worker. While belts and lanyards were present at the worksite, they were not used
in connecting operations. Although in somesituationstraditional formsof fall protection such asthe belt/
lanyard combination may not be practical, some alternativeform of fall protection should alwaysbe used
toprevent aseriousfall. Someaternativemethodsfor thesesituationsinclude (1) saf ety netsrigged below
thework areaasrequired by 29 CFR 1926.106, or (2) acontrolled descent device (retractor reel) secured
toanoverhead craneandtotheworker'ssafety belt. If either of these systemshad been employedthisfatality
could have been prevented.

Recommendation #2: Management should devel op written safety policies and procedures addressing
the hazards to which employees are exposed, and should enforce these safe work practices at the
worksite.

Discussion: Inthiscompany theacceptanceof apotentially seriousor fatal fall, asindicated by thestandard
procedure of working without fall protection during connecting operations, demonstrates a lack of
commitment to employee safety. Companies should emphasize safety of their workers by developing,
implementing, and enforcing safe work proceduresto prevent incidents such asthis.

144



FACE 89-03: Painter Diesin 96-Foot Fall from Highway Bridge
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying: the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On October 29, 1988, a 43-year-old male painter died when he fell from abridge he was painting to the
rocky ground 96 feet beneath the bridge.

CONTACTS/ACTIVITIES

State officialsnotified DSR of thisfatality and requested technical assistance. A research safety specialist
discussed thisincident with the responsi ble compliance personnel. On November 3, 1988, ameeting was
held with state officials, and the site was visited and photographed.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

The employer in thisincident isasmall company with 22 years in the painting business. The company
normally employs 12 to 16 individuals, all of whom work as painters. The company hasno formal safety
program.

SYNOPSIS OF EVENTS

The victim, working as a member of athree-man crew, was painting a highway bridge spanning alarge
river. Thevictimand hisco-workershad beenworking onthe samebridgefor approximately 6 weeksprior
to theincident.

Ontheday of theincident thevictim and oneco-worker had just finished lunch and weremoving materials
from one "bay" beneath the roadway to an adjacent "bay" prior to beginning the afternoon's work.

Bothmenwerewearing asafety belt andlanyard, withthelanyardssecuredto astedl lifelinerunningalong
thesideof thebridge. Toreachthenew work areait wasnecessary to stepfromonested "1" beamtoanother
approximately 4 feet away. An expansion joint in the area prevented the workers from making this step
whiletheir lanyards were connected to the lifeline.

Althoughtheincidentwasnot witnessed, it gppearsthat thevictim, whilecarryingapartidly filled 5-gallonpaint
bucket, disconnected hislanyard and attempted to step acrossthe 4-foot gap to the next beam. In doing so, he
either dipped or lost hisbalance and fell 96 feet, striking the back of hishead on the rocky ground bel ow.

The co-worker, and a supervisor who arrived on the scene just as the incident occurred, immediately
summoned local police and rescue personnel. The victim, who suffered partial decapitation, was
pronounced dead at the scene by the local medical examiner.
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CAUSE OF DEATH
The medical examiner gave the cause of death as multiple traumatic injuries.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Fall protection should be provided and used at all timeswhen the potential for
aseriousor fatal fall exists.

Discussion: A safety belt and lanyard, as referenced in 1910.28(g)(9) and 1926.104 or safety nets
(1926.105), if utilized, could haveprevented thisfatality. Whilesaf ety bel t/lanyard combinationswereused
during actual work at thislocation, fall protection was not employed either when accessing the area (via
vertical ladder from the bridge deck) or when moving from area to area beneath the bridge. Failure to
employ fall protection during all phases of the operation resulted in thisfatality.

Recommendation #2: Safety should be addressed during the planning phases of all work operations.

Discussion: Potential safety problems, such astheneedfor fall protection during accessandwhentraveling
from areato areabeneath the bridge, should be noted prior to the start of work. Specific actions should be
taken at that time to ensure that the workers are protected during all phases of thejob.

Recommendation #3: Fall protection at the worksite should be sufficient to protect the worker from
seriousinjury or death.

Discussion: Thefall protectionequipment employed at thissitefailed to providecontinual protectiontothe
worker, specifically during accessto the worksite and whilerelocating from areato area at the siteitself.
In addition, the saf ety belt which could have prevented thefall had it been employed, might haveinflicted
severe or possibly fatal injuries to the victim. Individuals suspended by the traditional safety belt may
experience breathing difficulties and other cardiopulmonary problems within afew minutes because of
abdomenand chest compressi on. Becauseof theremoteareawherethisincident occurred andthedifficulty
in conducting arescue operationinthislocation, it ispossiblethat aworker protected by atraditional belt/
lanyard combination might have experienced asphyxiation before being rescued. Alternativeformsof fall
protection, such as the full body harness or safety nets below the worksite would greatly increase the
chancesthat afalling worker will survive without seriousinjury.

Recommendation #4: Rescue operation procedures should be established prior to the start of work in
all situations where such an operation may become necessary.

Discussion: Theworksiteinthiscasewasremote, withextremely difficult and limited access. Insuchacase

arescueplan, devel oped prior towork Initiation, could increaseavictim'schancesfor survival if heor she
fdls.
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FACE 89-12: Ironworker Diesfollowing a 12-Foot Fall from Metal Decking onto Concrete
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevaluationsisto
prevent fatal work injuriesin the future by studying the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On December 13, 1989, a 20-year-old male ironworker died when he fell 12 feet onto a concrete floor.
CONTACTS/ACTIVITIES

Officialsof the state Occupational Safety and Health Program notified DSR of thisfatality and requested
technical assistance. OnJanuary 26, 1989, anindustrial hygienist, safety engineer, and occupational health
nurse from DSR interviewed a company officia, conducted a site evaluation, and photographed the
incidentsite.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

The victim had been employed since his arrival in the U.S. as an ironworker by a small construction
company that does steel erection and decking. He had only beeninthe U. S. about 7 months at the time
of the incident. Although he spoke and understood English, his principal language was Spanish. The
company has been in existence for 20 years. At the time of the incident about 60 people worked for the
employer. Employeesreceive on-the-job training for all tasks by the foreman. The company haswritten
safety rules; however, there is no specific safety officer. The job foreman acts as the company's safety
representative. There had not been asaf ety meeting conducted on this particul ar jobsite, but one had been
held with the same crew on asimilar job about 1 month before the Incident. The company requires the
workerstofurnishtheir ownwork shoes. Other saf ety equi pment, suchasgloves, hard hatsand saf ety belts,
are supplied by the employer.

SYNOPSIS OF EVENTS

Thevictimwasamember of an eight-person crew engaged in steel erection at atwo-story building under
construction. Thestructurehad afloor areaof about 30,000 squarefeet. Theconcretegroundfloor had been
finished earlier sothat work could continuethroughthewinter months. At thetimeof theincident thevictim
and aco-worker were placing corrugated metal decking on steel beam gridwork to serve astheformwork
for a concrete floor. The 20-gauge steel decking sheets were 26-feet-long by 3-feet-wide and weighed
about 120 pounds. Oneedgeformed aninverted"U" that wasslipped over the vertical edge of an adjacent
sheet to secure the decking together. The decking rested on four 6-inch I-beams on 8-foot centers. After
a sheet was positioned, it was tack-welded to the structural framework.

A co-worker stated that the victim wastrying to handle asheet of decking alone. Thevictimwasdragging
the sheet toward the edge of theinstalled decking when helost hisbalance and fell backward. Helanded
striking the left side of his head against the concrete floor 12 feet below.
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Oneworker went to aid thevictimwhileanother call ed the county emergency medical service(EMS). The
EMS team was at the scene within 15 minutes of the incident. EMS care, including back and neck
stabilization and oxygen, wasprovided at the sceneand whilethevictim wasbeing transported to anearby
hospital. The victim was pronounced dead shortly after arrival.

CAUSE OF DEATH
The medical examiner stated that head injuries sustained in thefall caused death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: Whenever any work isperformed from an elevation wherethe potential for afall
exists, employers should ensure that fall-protection equipment is provided and utilized by their
employees.

Discussion: Theuseof a"traditional” safety belt/lanyard combination asrequired by 29 CFR 1926.104(d),
issometimesnot practical during construction operations, particularly whereworker mobility isrequired.
Use of aretracting lifeline equipped with alocking device, and attached to a support line, can provide
sufficient mobility insomecases. Inthiscase, thework wasbeing doneonly 12 feet aboveaconcretefloor.
A retracting lifeline, connected to asafety lineand preplanned placement of the decking stack might have
prevented thisfatality. Alternativeformsof worker protection, such assafety nets (asspecifiedin 29 CFR
1926.105), or acatch platform, should be considered. Safety nets can effectively prevent injury or death
when aworker fals. Also, inthissituation, wheel -mounted scaff ol ding might have been placed under the
workersto serveasacatch platform. Thisportabl e scaffolding can bemoved to anew location aseach area
isfinished. Theuse of alternativefall protection systemsmust be carefully considered, regardless of what
height isinvolved.

Recommendation #2: Hazard identification should be done asa part of theinitial job planning.

Discussion: The employer should identify al potential hazards. One way is by analyzing the sequential
steps in routine operations to identify potential hazards, and attempting to develop procedures or other
control measureswhich effectively eliminate or reducethe hazards. Thistype of analysisisknown asjob
hazard analysis. Additionally, each specific job involves hazards particular to that job or working
environment. Therefore, empl oyersshould conduct ajobsitesurvey, identifyingall hazards, andimplementing
appropriate control measures prior to starting any job. A jobsite survey in this instance would have
identified theneedfor sometypeof fall protection. Bothjob hazard analysisand pre-job survey techniques
can be effectively used to train workersin hazard identification and appropriate control measures.

Recommendation #3: Theemployer needstotrain employeesin therecognition of hazards, and methods
to control such hazards, including the use of appropriate safety equipment.

Discussion: According to 29 CFR 1926.21(b)(2), employersarerequired toinstruct each employeeinthe
recognition and avoidance of unsafe conditions, and to control or eliminate any hazardsor other exposure
toillnessor injury. Although the Spani sh-speaking victim coul d speak and understand English, hemay not
havefully understoodthepotentia hazardsinvol vedwiththisjob. Inthisand similar situationstheempl oyer
may need to provide additional training to ensure that these empl oyees understand the hazards and how
to properly use safety equipment to protect themselves.
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Recommendation #4: Designers of buildings such as this multitiered steel-framed structure should
provide for fall protection anchorage systems as part of the overall design of the structure.

Discussion: Thebuilding designshould allow construction and maintenanceactivitiesto bedoneutilizing
safety equipment to protect the workers during potentially hazardous activities. This would include
incorporating anchor points for lifelines and/or safety nets as part of the building structure. The
incorporation and use of anchorage pointsinthebuilding design could result inthe possible prevention of
fall-related fatalities by making it easier for workersto usefall protection during the construction phases
of abuilding.

Recommendation #5: The employer should ensure that workers are using proper material-handling
techniques.

Discussion: Thevictiminthisincident wastrying to drag a120-pound piece of steel deckinginto placeby

himself. While attempting thistask helost his balance and fell. If another worker had been assisting the
victimin placing the piece of decking, the victim may not have fallen.

149



FACE 89-13: Ironworker Dies Following a 25-Foot Fall through a Roof Opening
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

On December 14, 1988, a41-year-old maleironworker died when he fell 25 feet after stepping through
aroof opening.

CONTACTS/ACTIVITIES

Officialsof the state Occupational Safety and Health Program notified DSR of thisfatality and requested
technical assistance. OnJanuary 26, 1989, aresearchindustrial hygienist, saf ety engineer, and occupational
health nursefrom DSRinterviewed acompany official, conducted asiteeval uation, and photographed the
incidentsite.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictim had been employed for about 18 yearsasan ironworker by asmall construction company that
has done steel erection servicesfor 20 years. At the time of the incident about 60 people worked for the
employer. Employees receive on-the-job training for the tasks they perform. The company has written
safety rules, but does not have asafety officer. Thejob foreman isexpected to act asthe company's saf ety
representative. A safety meeting was held at thisjobsite on November 16, 1988 (the topic of the meeting
isunknown). Although workersarerequired to furnishtheir ownwork shoes, the company suppliesother
safety equipment, such as gloves, hard hats and safety belts.

SYNOPSIS OF EVENTS

Thevictim was part of an eight-person crew that was finishing the steel erection for asix-story building.
Steel decking had beeninstalled onall lower floorsand part of theroof. At thetimeof theincident, thecrew
had just come back from abreak and was going to finish laying the formwork decking in the mechanical
areaon theroof. (The mechanical areacontained the elevator penthouse, and heating, ventilation, and air
conditioning equi pment).

When membersof thecrew noticed that thevictimhad not returned totheroof, they started looking for him.
This was about 5 minutes after the rest of the crew was back on the roof. They found the victim lying
semiconsciousonthefifthfloor, wherehehad apparently fallenafter steppinginto a2-foot-squarestairway
ventilation opening on theroof. Presumably he had picked up a3-foot by 6-foot piece of decking that had
been placed over the opening to keep workers from stepping into the hole. A piece of decking of similar
dimensions was needed in the work area. The victim had earlier stated that he knew where such a scrap
piecewaslocated. Thevictim apparently fell about 18 feet onto the concrete stairsand then another 7 feet
to the floor where he was found lying across aguy wire.
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Upon finding the victim, one worker went to call for emergency help while the otherstried to assist the
victim. The emergency medical service (EMS) was on the scene within 10 minutes of being notified.
Treatment provided onthe sceneincluded stabilizing thevictimfor possible spinal injury. Thevictimwas
transported to atraumacenter by helicopter 1 hour after hehadfallen. Hedied at thetraumacenter 12 hours
later.

CAUSE OF DEATH

Althoughthemedical examiner'sreport wasnot avail ableat thetimethisreport wasprepared, thetraumatic
injuries sustained in thefall are presumed to have caused death.

RECOMMENDATIONS/DISCUSSION

Recommendation #1: Theemployer shouldimplement 29 CFR 1926.500(b)(8), which requiresthat all
floor and roof openings be protected with standard railing or a floor hole cover secured against
displacement.

Discussion: Theroof opening was covered by apiece of decking which was neither secured in place nor
identified asaprotectivecovering. Thus, thevictim picked up thedeckingwithout realizingit wascovering
an opening. Had the cover been secured in place and prominently labeled, itislesslikely that the victim
could have removed the cover and fallen through the opening.

Recommendation #2: Hazard analysis should be an ongoing part of each job phase.

Discussion: Before starting each phase of the job, the foreman needsto identify and review the potential
hazardswith the workersand discuss how thework can be done safely. These discussions shouldinclude
information on hazards in the immediate work areas as well as information on the activities of other
contractorson thesitethat could create hazardsfor the foreman'sworkers. Not only wasthe roof opening
unguardedinaccordancewith29 CFR 11926.500(b)(8), but theforeman alsofailedtoinformthecrew that
he had placed a piece of decking over the stairway vent opening. Thiswould have alerted workers of the
opening underneath the piece of decking, and might have prevented this death.

Recommendation #3: Theemployer should consider cutting theroof openingsasthelast ironworking
activity on the roof to help minimize exposure to thistype of fall hazard.

Discussion: By cutting theroof openingsasthelast activity ontheroof, thesteel erector reducesthechance
that aworker might step into one of these openings. At thetimethe openingsaremadein theroof, the steel
erector should berequired by contract to install coverswhich are secured in place and clearly labeled, so
that other work crewsontheroof will not beexposedtothepotential fall hazard. Thesteel erectioncompany
foreman should check with the general contractor's representative on the jobsite to determine how the
coversareto besecured andlabeled. Thegeneral contractor will beresponsiblefor theareaafter theerector
leaves and needs to have some control over work activity at the roof opening(s). This can be done by
labeling the cover and stating that the general contractor must be contacted for permissionto work around
the opening.
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FACE 89-14: Carpenter'sHelper Diesin 24-Foot Fall from Building Under Construction
INTRODUCTION

TheNationa Institutefor Occupational Safety and Health (NIOSH), Division of Safety Research (DSR),
performs Fatal Accident Circumstances and Epidemiology (FACE) investigations when a participating
state reportsan occupational fatality and requeststechnical assistance. Thegoal of theseevauationsisto
prevent fatal work injuriesin the future by studying the working environment, the worker, the task the
worker was performing, thetool stheworker wasusing, the energy exchangeresulting infatal injury, and
therole of management in controlling how these factorsinteract.

OnJanuary 6, 1989, a26-year-old carpenter's hel per died astheresult of head and neck injuries sustained
in a24-foot fall from the second floor of abuilding under construction.

CONTACTS/ACTIVITIES

State Officials notified DSR of this fatality and requested technical assistance. On January 26, 1989, a
research safety specialist met and discussed the incident with one of the two company owners and the
Occupational Safety and Health Administration (OSHA) compliance officer assigned to the case.
Photographs of the incident site were taken.

OVERVIEW OF EMPLOYER'S SAFETY PROGRAM

Thevictim had been employed for 3 daysasacarpenter'shel per by asmall construction company that has
been in operation for 6 years. The company employs 12 workers, including 6 carpenter's helpers. The
employer has neither awritten safety policy nor asafety program, and does not provide safety training to
employees.

SYNOPSIS OF EVENTS

Theconstruction company washiredtorenovateand erect an additionto anexisting building. The30-foot-
wide by 50-foot-long by 40-foot-high addition was to be used for a clothing store and business offices.

Ontheday of theincident the victim wasworking on the addition asamember of asix-person crew. The
victim and acarpenter/foremanwereon the second floor installing 2-inch by 6-inch gable studs of various
lengths. Thevictim wasusing apneumatic round head nailer to securethe bottom of the gable studsto the
framewith 3-inch nails. The carpenter/foreman, working off an extens on ladder, was securing thetops of
the studs to the frame using a conventional claw hammer. Neither the victim nor the foreman was using
fall protection and none was required by the company.

At thetime of theincident the victim waskneeling on thefloor, nailing the outside bottom of astud to the
frame. After the stud had been nailed the victim began to reposition the pneumatic nailer to the side of the
stud when heunintentionally hit hisleft leg abovethekneewiththenose(i.e., thecylinder that discharges
nails) of thenailer. Thenailer dischargeda3-inchnail intothevictim'sleg. Thevictimcalledtotheforeman
andtold himwhat had happened. Theforeman descended theladder, went tothevictim, andtriedtoremove
the nail from the victim's leg using the claw hammer. The foreman could not extract the nail with the
hammer, so he decided to go to the floor below and borrow apair of pliersfrom an electrician. When the
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foreman returned to the area of theincident he noticed the victim till kneeling but slumping over toward
theopenend of thebuilding. Beforetheforeman couldreach him, thevictimfell headfirst out of theopening
onto an 8-foot-high stack of lumber that had been piled next to the addition, and then fell the remaining
distance to asand-covered asphalt road. (See Figure).

Emergency medical service (EMS) personnel were called and arrived at the scene in approximately 3
minutes(accordingtotheemployer). Advancedlifesupport wasprovided at thesceneand whilethevictim
was being transported to anearby hospital. Cardiopulmonary arrest occurred enroute to the hospital, and
the victim was pronounced dead on arrival.

CAUSE OF DEATH
The Medical Examiner listed multiple traumatic injuries asthe cause of death.
RECOMMENDATIONS/DISCUSSION

Recommendation #1: When the potential for a seriousor fatal fall exists, the employer should provide
fall protection equipment and ensurethat it isused by all employees working at elevations.

Discussion: The victim was working 24 feet above ground level in an areawhere the potential for afall
existed. According to 29 CFR 1926.28 (a), "the employer is responsible for requiring the wearing of
appropriatepersonal protectiveequipment (PPE) inall operationswherethereisan exposureto hazardous
conditions.” If the employer had provided and required the use of fall protection (i.e., safety belt, lanyard,
and lifeline) thisincident may have been prevented.

Recommendation #2: The employer should design, develop, and implement a comprehensive safety
program.

Discussion: A comprehensive safety program should addressall aspectsof safety, especially thoserelated
to specific tasks. These rules and procedures should include, but not be limited to, the recognition and
eliminationof fall hazards. Theemployer should comply with 1926-21(b)(2), by instructing eachemployee
to recognize and avoid hazardous conditions and follow the regulations applying to the specific
environment to control or eliminate any hazards.

Recommendation #3: Worker safety should be considered and addressed in the planning phase of
construction projects.

Discussion: Safety concerns should be discussed and incorporated into all construction projects during
planning and throughout the entire project. In thisinstance, there was no planning of sa